In the United States, the respiratory disease season has challenged providers to care for populations at the community level. This study reviewed the utilization of inpatient hospitals in the metropolitan area of Syracuse, New York during the most recent twelve-month periods.
Introduction
The utilization of health care is closely related to the populations that it serves. This includes the demographics of these populations, as well as the incidence of diseases within them [1] .
Demographic factors such as population age, gender, and residence tend to be rather consistent over time. The incidence of diseases can change more rapidly as a result of seasonal or local factors [2] [3] .
Historically, the management of health care use has been challenged by the variability of this utilization. The allocation and the use of resources to address the needs of this population require health care managers to plan, implement, and adjust programs for changes in the populations that they serve [4] .
These factors are especially important for hospitals and the acute care that they provide to local communities. The use of hospital inpatient beds is closely related to local populations. These populations and health care providers contribute to hospital admission and discharge rates [5] .
In the United States, an important influence on the use of hospital inpatient services has been the respiratory disease season. Historically, increases in the occurrence of influenza, pneumonia, and other respiratory medicine diseases have caused hospital admissions and inpatient censuses at the community level to increase [6] [7] .
For health care managers and clinicians, the respiratory disease season has required increased use of resources to address the variability of inpatient admissions and censuses. Effective management of this adult medicine utilization can contribute to the efficiency and effectiveness of hospitals and other providers of care.
Population
This study focused on the respiratory disease season in the hospitals of Syracuse, These hospitals provide primary and secondary acute care to an immediate service area of approximately 600,000. They also provide tertiary services to the eleven county Central New York Health Service Area.
Historically, the Syracuse hospitals have maintained a conservative inpatient admission rate that has contributed to the efficiency of care in the service area.
This admission rate has supported the need for movement of inpatients through these facilities in a timely manner.
The Syracuse hospitals have worked cooperatively to support efficiency with respect to inpatient utilization through monitoring inpatient admissions and reduction of inpatient lengths of stays. This has resulted in the development of community wide programs through the Hospital Executive Council [8] .
Method
This study evaluated the onset and duration of the respiratory disease season in the hospitals of Syracuse, New York. It focused on inpatient utilization for these conditions in the combined hospitals during a five year period. Data for the study were collected and analyzed by the Hospital Executive Council.
For this study, respiratory diseases were defined as hospital adult medicine inpatients assigned to Major Diagnostic Category Four of the All Patients Refined Diagnosis Related Groups for adult medicine conditions. These patients had a principal diagnosis of a respiratory disease according to the International Classification of Diseases Ninth or Tenth Revision. The principal diagnoses were used to define this population because they were the most important influences concerning the admission of patients and the implementation of inpatient care. Patients who did not have a respiratory disease as a principal diagnosis were excluded from this study.
In the Syracuse hospitals, increased levels of respiratory diseases are generated by influenza, pneumonia, and related diagnoses. These diagnoses are related to increased levels of utilization in the hospitals between October and March of each year.
The socioeconomic characteristics of the patients included in the study were identified by the primary hospital payors of their admissions. During the five year period, Medicare accounted for 66 -69 percent of annual admissions; Medicaid accounted for 14 -16 percent of annual admissions; and commercial insurance accounted for 13 -15 percent of annual admissions.
Additional analysis indicated that the numbers of inpatient hospital readmissions within 30 days for the study populations ranged from 675 to 746 between the first and last twelve-month of the study. They accounted for readmissions rates between 17.7 and 19.0 percent.
The study data were identified by month for the twelve-month periods July 2014-June 2015 through June 2018-July 2019. The twelve-month periods were employed in order to provide continuity at the beginning and end of each calendar year rather than dividing these intervals between December and January.
The initial component of the study included the respiratory disease average daily census of the combined Syracuse hospitals by month for each of the five twelve-month periods. The average daily census was defined as the total number of inpatient days for patients discharged each month divided by the total number of days in the month. By evaluating average daily census levels, the study provided an approximation of differences in health care expenses for each month.
Within each twelve-month period, the months with the six highest average daily censuses were ranked. Within each year, this period was assumed to be the respiratory disease season. The differences between the average daily census and the average daily census for the twelve-month period were also identified.
The second component of the study focused on adult medicine respiratory disease admissions/discharges for the same twelve months within each of the five years. This analysis generated information concerning numbers of patients admitted for inpatient care. It included the same procedures for identification of the six months with the highest utilization that were applied to the census data. Evaluation of this indicator provided an estimate of the resources provided to the hospitals for care of these patients.
Evaluation of monthly respiratory disease utilization in the first component of the study and admissions/discharges in the second component helped identify similarities and differences among the respiratory disease seasons during the five years of the study. Additional analyses of these data, such as the potential impact of changes in hospital lengths of stay, were also carried out.
Results
The first component of the study focused on average daily census levels by month for adult medicine patients with respiratory diseases in the Syracuse hospitals by month during the five-year period. Relevant data are summarized in Table 1 .
This information indicated that the highest adult medicine average daily census levels for respiratory diseases in the hospitals occurred during the first quarter of each calendar year. In four of the five years, three of the six highest census levels occurred between January and March. During these three months, respiratory disease census levels in the combined hospital were at least ten patients higher than the annual means in four of the five periods.
The study data clearly demonstrated that the highest levels of respiratory disease inpatients occurred during January. This month accounted for the highest census levels in three of the six-time periods, more than 15 patients above the annual means. In two of the periods, the January censuses were more than 20 patients higher than the annual mean levels. Respiratory diseases census levels in the second quarter of each year, April-June, were considerably lower, accounting for three months of one year, two months of one year, and one month of the remaining three years. These amounted to reductions from utilization in the first quarter.
Census levels in the fourth-quarter, October-December, accounted for two months in three years and one month of the remaining two years. These were followed by considerable increases during January in most of the twelve-month periods.
It should be noted that the utilization data for average daily census levels in the Syracuse hospitals were influenced by differences in hospital lengths of stay. As a result of efforts to improve the efficiency of inpatient care, mean lengths of stay in the twelve-month populations of the study declined from 5.8 to 5.0 days and stays for months with the six highest average daily census levels declined from 5.8 to 5.1 days between 2014-2015 and 2018-2019. These reductions had some impact on average daily census levels by 2018-2019.
The second component of the study focused on adult medicine respiratory disease admissions and discharges during the five twelve-month periods in the combined Syracuse hospitals. Relevant data are summarized in Table 2 . This information demonstrated that the highest admission/discharge levels occurred between January and March of all of the time periods. In three of the time periods, respiratory disease discharges were at least six percent higher than the annual monthly averages for the hospitals. In two months, they were at least 10 percent higher. The differences between these levels and the twelve month averages were notable, but lower than those of the average daily census levels.
The study data also demonstrated that the highest levels of admission/discharge rates occurred during January. In four of the five twelve month periods, January produced the highest utilization among the five time periods for this utilization. In two of the time periods, admission/discharge levels for January were more than twenty percent higher than the twelve month averages.
Respiratory disease admission/discharge rates between April and June were lower than those for January-March. In four of the twelve month periods, the rates for April-June were still among the six highest identified. This utilization included five months with rates among the three highest.
In the fourth quarter, admission/discharge rates for respiratory diseases were considerably lower. Only four months with rates among the highest were identified. None of these was ranked among the three highest.
Discussion
Historically, the respiratory disease season, including influenza, pneumonia, and other diagnoses, has challenged populations in the United States. It has also challenged health care providers in their efforts to care for these populations.
The variability of this phenomenon at the community level has required hospitals and other providers to develop and manage clinical resources.
This study reviewed the utilization of inpatient hospitals in the metropolitan area of Syracuse, New York with respect to respiratory diseases during the most recent twelve-month periods for which monthly data were available. It focused on identifying the onset and duration of the respiratory disease season by month.
The study demonstrated that, between July-June 2014-2015 and 2018-2019, inpatient respiratory diseases in the Syracuse hospitals were concentrated in the period between January and March. Within this interval, average daily inpatient census levels and numbers of admissions/discharges were the highest. The study also demonstrated that the highest levels of respiratory disease consistently occurred during January.
The study also demonstrated that the onset of the respiratory disease season was comparatively rapid, as demonstrated by the increases in census levels and discharges between October-December and January-March. The data showed that once established, increased inpatient levels of respiratory diseases extended between January-March and into April and May based on the hospital census levels as an approximation of the use of resources, such as nursing staff and me-
dications. Case Reports in Clinical Medicine
The study suggested that the highest demands for inpatient care in Syracuse increased by a community wide average daily census of 15 -20 patients during January and remained about 10 patients higher into March and April. This information could be used by health care planners and managers to address the increased needs for care during these periods.
This approach to the utilization of health care provided a framework for addressing the onset and the duration of the respiratory disease season in the Syracuse hospitals. It could be employed by other providers to identify and address these issues in their communities.
